FUS/TLS protein is one of the most intriguing factor involved in RNA metabolism. It is an RNAbinding protein involved in almost all step of RNA life, from transcription, to splicing, transport and localization. Since mutations of FUS are linked to Amyotrophic Lateral Sclerosis (ALS), a fatal neurodegenerative disorder,the interest on this protein has been recently increased. However the pathogenesis of ALS remains still unknown.
In this work we assign another function to FUS. We demonstrated that FUS is able to stimulate microRNA (miRNA) biogenesis, thus identifying a new role for this protein in an additional level of regulation of gene expression. miRNAs are small non-coding RNAs derived from long primary transcripts by a stepwise process that occur in both nuclear (Drosha cleavage) and cytoplasmic (Dicer cleavage) compartments. The mature miRNA molecules bind to messenger RNAs regulating their translation and stability. miRNA-mediated regulation has been described in every cellular pathway, and in particular miRNAs are plentiful in the nervous system where they play a pivotal role in differentiation, synaptogenesis and plasticity. Our initial hypothesis of an involvement of FUS in miRNA biogenesis raised from the data showing FUS among the putative Drosha interactors.
In this work, we analyzed FUS mode of action in the control of miRNA biogenesis in neuronal cells. We found that its downregulation affects the biogenesis of a large class of miRNAs. Among them, specific neuronal miRNAs known to play a crucial role in neuronal function, differentiation and synaptogenesis were identified. We also revealed that FUS is recruited to chromatin at sites of their transcription and binds the corresponding pri-miRNAs. Moreover, FUS depletion leads to decreased Drosha level at the same chromatin loci. These results indicate that FUS facilitates Drosha loading on specific pri-miRNAs transcripts promoting their efficient processing.
FUS is a predominantly nuclear protein, while most of the ALS-associated mutations produce a mislocalization of the protein to the cytoplasm where it becames trapped into toxic aggregates. Therefore all the nuclear/cytplasmic functions of FUS may be compromised.
Altogether, these data suggest that ALS-associated mutations of FUS affecting nuclear content of the protein could result in altered miRNA production, providing a possible link with the ALS pathogenesis.
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